A. G. Contract No. KR912961TRD

ECS File: JPA 91-136

Project: HPR-3(018)/R0018 07P

Section: Semi-Arid Precipitation
Frequency Study

INTERGOVERNMENTAL AGREEMENT
BETWEEN
THE STATE OF ARIZONA
AND
THE ALBUQUERQUE METROPOLITAN ARROii“;?OOD CONTROL AUTHORITY

THIS AGREEMENT is entered into /7 /V/U/’M(/f , 15—5
purgsuant to Arizona Revised Statutes, Sections ]ﬁm951 through
11-954, as amended, between the STATE OF ARIZONA, acting by and
through its DEPARTMENT OF TRANSPORTATION (the "State™), and the
ALBUQUERQUE METROPOLITAN ARROYO FLOOD CONTROL AUTHORITY, acting
by and through its Board of Directors (the "Authority").

I.. RECITALS

1. The State is empowered by Arizona Reviged Statutes
Section 28-113 to enter into this agreement and has by
resolution, a copy of which is attached hereto and made a part
hereof, resolved to enter into this agreement and has delegated
to the undersigned the authority to execute this agreement on
behalf of the State.

2. The Authority is empowered by New Mexico Statutes
Annotated Section 72-16-22 (1991 Supp.)} to enter into this
agreement and has by motion, a copy of which is attached hereto
and made a part hereof, agreed to enter into this agreement and
has authorized the undersigned to execute this agreement on
behalf of the Authority.

3. The State and the Authority desire to participate in a
research study sponsored by the U.S. Department of Commerce,
National Oceanic and Atmospheric Administration  (NOAA),
entitled "Semi-Arid Precipitation Fregquency Study". This study
will provide the Tbasic information to determine  the
characteristics of "he standard storm. The standard storm data
will provide the : ‘“hority and the State basic flood design
information for brid, , highway and culvert sizing. A detailed
NOAA problem/research objective (revised 02/91) is attached.
The study, hereinafter referred to as the Project, is estimated
to cost $558,850.00.

THEREFORE, in consideration of the mutual agreements expressed
herein, it is agreed as follows:
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FILED WITH SECRETARY OF STATE
Date Filed_o/ /77 /%2

W:(Q\Mjc{ MkLokM

Secretary of State {
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II. SCOPE _OF WORK
1. The State will:

a. Be the lead agency for the Project. Participate by
contract with the NCAA in the funding of the study, and with
other Arizona and New Mexico peolitical subdivisions in funding
and accomplishing the Project.

b. Provide the Authority with copies of progress
reports and such other related documents as available and
appropriate, and the final report.

c. Invoice the Authority for its portion of the
Project costs in the amount of $20,000.00 as follows: FY 92 -
$5,000.00, FY 93 — $5,000.00, FY 94 - $10,000.00.

Z. The Authority will:

a. Participate in the Project 1in the amount of
$20,000.00.

b. Reimburse the State within thirty (30) days after
receipt and approval of invoices.

IT1. MISCELLANEQUS PROVISIONS

1. This agreement is subject to availability of funding
and Authority Board of Directors authorization for each
guccessive fiscal year, and shall remain in force and effect
until completion of said Project; provided, however, that this
agreement may be cancelled at any time prior to the
commencement of performance of the Project, upon thirty (30)
days written notice to the other party.

2. This agreement shall become effective upon filing with
the Arizona Secretary of State,

3. This agreement may be cancelled in accordance with
Arizona Revised Statutes Section 38-511 pertaining to conflicts
of interest on behalf of State employees.

4, The provisions of Arizona Revised Statutes Bection
35-214 regarding audit are applicable to this contract.

5. In the event of any controversy which may arise out of
this agreement, the parties hereto agree to abide by required
arbitration as is set forth for public works contracts in
Arizona Revised Statutes Section 12~1518 (B) and (C).
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6. All notices or demands wupon any party to this
agreement ghall be in writing and shall be delivered in person
or sent by mail addressed as follows:

Arizona Department of Transportation

Joint Project Administration

205 South 17 Avenue, Mail Drop 616E Room 222E
Phoenix, AZ 85007

Albuquerque Metropolitan Arroyo Flood Control Authority
Executive Engineer

2600 Prospect N.E.

Albuquergue, NM 87107

7. Attached hereto and incorporated herein is the written
determination of each party's legal counsel thabt the parties
are authorized under the laws of their respective state's to
enter into this agreement and that the agreement ig in proper
form.

IN WITNESS WHEREOF, the parties have executed this agreement
the day and year first above written.

ALBUQUERQUE METROPOLITAN ARROYOQ STATE OF ARIZONA

FLOOD CONTROIL AUTHORITY Department of Transportation
paﬁ:jﬁi%zaiészfi By ¥l /LA ot @
LARR A. BLAIR i . Dlrector
Executlve Engineer . Transportation Planning

4158
9APR
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RESOLUTION

BE IT RESOLVED on this 2nd day of December 1991, that I,
CHARLES . COWAN, as Director of the Arizona Department of
Transportation, have determined that it 'is in the best
jnterests of the State of Arizona that the Department of
Transportation, acting by and through the Trangportation
Planning Division, to enter into an agreement with the
Albuquerque, New Mexico Metropolitan Arroyo Flood = Control
Authority the purpose of defining responsibilities for
participating im a National Weather Service Semi-Arid
Precipitation Frequency Study.

Therefore, authorization is hereby granted to draft said
agreement which, upon completion, shall be submitted for
approval and execution by the Director, Transportation Planning

A A

/CHARLES . COWAN
Direct

12033j/2 .=
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ALBUQUERQUE METROPOLITAN ARRCYO FLOQD CONTROL AUTHORITY
HINUTES OF REGULAR MEETING
AUGUST 22, 1991 - 12:30 PH
CONFERENCE ROOM -~ 2600 PROSPECT AVENUE NE
9

13. Bandia FHelghts 8outh/North Albuguerque Acrest Emergancy
Fasgsearch Contract

Hr. - Anderson explained that thunderstorms had caused
significant damage in several areas of Sandla Helghts and North
Albuguerque Acres, some of which the Board had viewed on a field
tour. As a conseqguence, the County and AMAFCA are receliving
numerous complaints and reguests for action. In conjunction with
the County, AMAFCA is researching the history of approvals of the
various subdivisions and how they were impacted by existing
legislation, ordinances, or resolutions. This analysis 1s needed
to explain to residents how their subdivision was planned and bullt
and what optlons are avallable to either the residents or the

public agencies to address the problems, It is expected that
public meetings will be held to explain the results of this
research. Mr. aAnderson explalned that the research is needed

immediately, and he does not have the time to cenduct it.
Therefore, we had solicited proposals under a clause in our
procurement regulations allowing for urgency. Three firms were
contacted; the Executive Engineer selected HDR Engineering, and has
negotiated an engineering services agreement with that firm at a
cost not to exceed $4,990.00. Reservations were expressed about
the County's lack of financlal participation. However, it was
noted that the County is providing staff assistance. It was the
consensus of the Board to authorize Mr. Blair to sign and execute
the agreement for professional englneering services.

14, fBemi-Arid Preciplitation Frequency Btudy: Request for Funding

Hr. Anderson explazined that the Natlonal Weather Service is
embarking on a study of southwest reglon hydrology to update the
NOAA precipitation atlas. The three-ysar study will cost
approximately $560,000, and AMAFCA has been asked to contribute,
In order to insure that New Mexico is included in the study, and
that New Mexlico concerns are addressed, Mr. Anderson recommended
that AMAFCA participate as follows:

° 1991 - § 5,000
° 1992 - $ 5,000
° 1993 - $10,000

Mr. Blair reported that the City had also been contacted, but
had not yet decided whether to participate. Following brief
discussion, it was moved by Director Brown, seconded by Director
Higdon, that AMAFCA participate by committing $20,000 over a three~
year study period. The motion passed unanimously.
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APPROVAL OF THE AUTHORITY ATTORNEY

I have reviewed the above referenced proposed intergovernimental agreement,
between the ARIZONA STATE DEPARTMENT OF TRANSPORTATION,
HIGHWAYS DIVISION and the ALBUQUERQUE METROPOLITAN
ARROYO FLOOD CONTROL AUTHORITY and declare this agreement to
be in proper form and within the powers and authority granted to the

Authority.

DATED this __ & _ day ofz‘*ﬁww‘“, 1992.

~—
<.
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STATE OF ARIZONA

QOFFICE QF THE ATTORNEY GENERAL
GRANT Wooos MAIN PHONE : 542-5025
ATTORNEY GEMERAL

1275 WEST WASHINGTON. PHOENIX 85007 TELECOPIER : 542-4085

INTERGOVERNMENTAL AGREEMENT
DETERMINATION

A. G. Contract No. KR91-2961~TRD, an agreement between
public agencies, has been reviewed pursuant to A.R.S5. §11-952,
as amended, by the undersigned Assistant Attorney General who
has determined that it is in the proper form and is within the

powers and authority granted to the State of Arizona.

No opinion is expressed as to the autnority of the
remaining parties, other than the State or its agencies, to

enter inkto said agreement.

r{Lday of<;;;ﬂﬂi>

DATED this <2 \Rreeciny , 1993,
— 7

GRANT WOODS
Attorney General

Y el A

JAMES R. REDPATH
Assistant Attorney ueneral
Transportaktion Section

7738G



SEMI-ARID PRECIPITATION FREQUENCY STUDY

Unsolicited Proposal
for the States of
Arizona, Uiah, Nevada and New Mexico

Juiv 1990
{Revised rebruam 1007,

WATER MANAGEMENT INFORMATION DIVISION
OFFICE OF HYDROLOGY
NATIONAL WEATHER SERVICE
SILVER SPRING, MARYLAND



SEMIARID PRECIZITATION FREDIUENCY STUDY

L R U

. PROBLEM STATEMENT

Current precipitation frequency data as represented in NOAA Atlas 2 (1973) for the 11
western siates has been questioned in a number of areas. The National Weather
Service (NWS) intends to review available data from all sources (Federal, Suarte, local,
and private), consider current statistical practice and techiniques, and provide an
updated report covering the semi-arid states of Arizona, Nevada, New Mexico, Utah,
southeastern California, and western Texas. The product would be availabie as an atlas
and in digitized format for ease in hvdrologic applications.

NOAA Atlas 2 was based on available data through the mid- to late 1960s. The
period of record for hourly data was relatively short. Oniy 73 recording raingages for
all 11 western states had records of more than 30 vears. Regression technigues
developed for these studies required extensive manual calculation of data. Relations for
durations less than 6 hours were not well founded and durations jonger than 24 hours
are not avalable. Depth-area and depth-duration reiations were tased on studies for
owner parts of the country. A lack of data did not allow for extensive studies of the
relztion betwesn terrain and preciphation. These arz all wopies that will be adcressed
in the proposed N'WS stdy,

The NWS has a long hisiory of experisnca and experise in sreciciiauon-irsguency
analyses and in this study intends 10 acc o this packground ov includmme stwudies of the
rundamenial disiributions and fiming procacures vsed o the Tast as weil 25 thess
currenuy avaliabie It is imperiant o consider sie of tn2 ar technicues in oz smdy
inat wiil receive natcnwide anenucn and aroiicauon. An adiunc: 1o the stcy wili Do
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zrromTiisk the o~ieetneer of this res=arch. Therefore, leczal Siate, and rederal
netwotks that are not compiled by the NCDC, will be added to the NCDC data 10
define {requency relatong, local virizuons, as well as 1o provide details with regard 1o
depth-area, depth-durauon variations, seasonal and terrain relations.

New staustical techniques for the development of frequency distributions and objective
spatial analysis developed over the past 30 vears will be evaluated and used {or the new
frequency relations. The extensive adoption of automated procedures by hydrologists,
engineers, and others requires that the results of these efforts be made available in a
machine compatible format. Therefore, an additional effort will be directed at
producing a digital file that is adaptable to most users.

HI. BACKGROUND

The first national precipitation-frequency atlas for durations up to 24 hours for the
contiguous United States was prepared by Yarnell in 1935, Subsequently, this work was
updated by the Naronal Weather Service beginning in the 1950's. Currently, the NWS
has ten repors which provide the siandards for precipitation-frequency relations fer the
50 states. Puerto Rico, and the Virgin Islands for duratons from I minutes to 10 davs.
For some of these reports additional data has been colizcted for another 30 vears.

The NWS recognized the nead 1o review these publications. Abcut Two vears ago the
\ precipliation-frequency reiations in Pennsyhania a
iz witn funding rom the Soil Conservation Servica. Scme preiiminan
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IV., WORK PLAN:

ihe review and revisivn of precipitation fracuency informadon in the semj-arid
soutirvesiein states of Arizona, Nevada, New Mexice, Utah, southeastern California,
and western Texas involves the following specific tasks. Scme of the 1asks need to be
worked in sequence because of dEDC'IC‘.CnC“ on results from earlier tasks, some can be
considered concurrently. The time table included at the end of the task descriptions
(page 13) provides an indication of how the tasks will be managed. A brief discussion
of the budget is presented in Section VIII, iollowed by a breakdown of ccsts according
to the various tasks and other charges.

TASK 1
a) Data Collection b)Y Quaiitv Control

A. Background

Some 20 vears or more of data have accumulated since the completion of
NOAA ALic.s 2. In addition many stations that were nct considered in thas
publication becauss of short records. now have as much as 30-0 vears of useful
records a»anaol Furthermore, unknown quantities of suppiemenial dae exist
as a rasult of nenvorks and siations mainiained bv Ce=deral, Siate, county and
private agencif:s and not archived in NCDC. The attemot will be mads o
ooteln ine precipitation data frem the nombern nertons of Sonerz, Mexico

S5CIn Cany and houry otz ol De usaZ. and whares aveiiatiaz 1fiminute fomn
will De colizcied for use in sheri-Zuration reinticne as well as oiner foin of

I nour cr less colizcrad ov the NWS cr witnin spesial nenwerks. Seconsa of
interest in Umss of specizl Gooding as well as @ naed for mavTmum vaines, the
Zatz will D2 sormed oy menin
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AN Orng o tW0Qeiner I 3 oIon@sisnt Zata base. 1o this end. use wil te —age
0f the knowizdge =nd cooooilines of S:atf: Cih’:atoicgﬁsts 1o Zetarmmime wnat
informancn exinis and fow and Srom whem romav o8 chained
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2) non-N'WS precipiation £ages and recorcs not used in NOAA Atlas 2 the:
Fave dit of surficen IET2Th 10 1est the 0id maps and 10 use in a new araivsis,

3) precipitation gages (both NWS and non-NW3) with records too shor: (less
than 15 years after 1970) 10 evaluate rerurn periods, but which could be
employed in the analvsis of evenis of interesy, and eventually will have archived
data for future analvses.

Seasonal distribution of precipitation for all durations will be examined. This
equires careful attention to the definition of seasons in the semi-arid region of
the Southwest. Quite likely the traditional definition of seasons {summer,
winter, fall, spring) may not be applicabie. In the Southwest it may be more
appropriate 10 define a monsocnal season, rather than a summer or warm
season. The seasonai definition may also be different for various secrions
within the region.

The seasonal definition probabiy varies as a funciion of the duration of the
events Deing investicated. For example shori-duration convective siorms of

6 hours or iess mos: likelv occur most frequently from May through Oclober,
However, storms with a duration of 10 days Cr more mest lkely occur from
Octoper through April. Thus, there mav be some overlap of months depending
upcn the duration of the storms ceing investizated. Delinzation of season muse
D= accompiished early during the cata procsssing period 1o emsure that ke Zae
10 D2 used in the requene. anoivsis s proveriy archived in the besinnine,
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. Product

A dma tese of gli-uvzilenie precipitation cata or siatons in the serai-arid
souinweste™ states and the jmmedinte o irreurdings will be created by this task

TASK 2
Frecuencv Distribution/Fittine Studies

A. Background

The NWS has provided many studies of precipitation frequency over a period
of some 35 years, and almost ali these studies have been based on the Gumbel
distribution (Fisher-Tippett Type I) fitted by the Gumbel fiting procedure
('Wclbull Plotting mosmons) Throunn the last 20-30 vears, much research has

escribed other statistical distributions and fitting technicusas, =ach with an
application to a particular type of data or iocation

B. Analvsis

It is imporiant thai in a major review, such as oropeses herain. consid
oe given 10 these recent developments, and an attempt mads © incorsorate
any improvements that are rzal and can be supported. This sk will seiect
irom ihe exiensive litzrawre those distributions and Suing - - t

appear most appiicadie. Some of these are the Geperziize 2

3=V, the Pe T malimas | inral e Guammms tma Gene-ajivasd
(G=V), the Pearsen [Il. Gereralizad Log-Nermal the Gamma. the Genaraiized
Pareio. Generalized Logistic distributions. and the L-memens methad of
memenis. anc owner finng procedurss. os examsias 2ol and comoansans
wiil b2 mads 10 2vaiuotlz thz aopiicancn 2f ezoa i the Soiz Srorm the reTicn o
STLCY. :
Resuiis Tom 2 slicr sty 1 update he Sremmiuon-irecusns com in ths
Panmsvivania-West Vircimia orea nave rovicsd muon DSiDhInic recen:
sizuisuical rechmigues and mony of the orofisms thal can oe STectel mooosiuoe
of the Treoinaucmeirecuency r2ionons Tor 8 CEQCn or 2 snatz Some of tme
cornciusions arzr Logrobismg in inz regucncn of Soiz o2 zean racommimed
2nc improvad soitaore Wil he Seweloped for futurz worin ond 10 otne new
stausienl 1schnmicuas orovics moroved wa e oz
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Cimawlogs:, and sare pamicipants ‘o guids the NWS toward the best salsinn
WlLUS Bize DLOUgnL Peeds 1o be given 1o the benefits/drawbacks ‘nvelved n
solunons ihat result in regional warindens heraeon selected distribe L ons und
fitting procecures. his consideration may require sample tests be made in
other regions outside the southwest. In the event different distributions are
accepted, a discussion of boundary differences will be needed. Inter-regional
consistency is imporiant, but sometimes this can be mitigated by judicicus
choice of regional boundaries (e-g. consistent with major dramags limits).

This task wi'l draw on the e¥peTise ~f the Independent Advisory Cr-oup. fuame

C. Product

The outcome of this task will be the selection of a frequency distribution and
fitung technigue best suited 10 the precipiiation data to be used in this study
remaon.

TASK 3
Shor:-Duration R=iatiops

A. Background

Sheri-derasion information (durations of izss than 1 hour; is vajuahie inine

design for small-arsz structures. such as drains, cuivert, collecticons. and other
4

similar hvéraulic struciures Presently. NOSA Adas 2 orevidss ratics acacted
<0 a nateneal averagze for duraticns of iess than T nou Other preiiminars
WOIX oV rrederick znd Milier 12679y and arkeli apg Richards (1986 shows 1hn
ihe ratio cf rainfall iess than T hour s differsn: in the West from thet im <he
zast (Frederick 2t sl 1977, ang tho- ih2se ranes kel sar nroughourn the
Wes:

3. Anaivsis

It s neceszor 1o develot recmncn Sersesn LGCur and spomer Coman

niv hmned Simnzesc domooars avalzbis orothis 2n2ivSiS. Thsc: dona sourees
inciuder I I mimuie and smore- Tericds avzilaZis from FiecnsroDprvas Iages
as tart ¢f tn2 nanenal nenwerk maintained ov tne NWS: 23 specizi shor-

VS firstecr :
J BTEEH-ZCINT 212 rom soecial Zense FAINZAGE NETWOrHS mainiainad By tha
Regszarzh Serdger and 2 EACT-Curauon data cavivres gnd aroinpeed
ol 2thar Fzderal zpenciec and ioeal and 5181 govarnmenis



TASK 4

a) Alecr

NG De 2oplicable 1 w-eqg wegy of tie Rockizs. The major reasens [or thi: ars
the Cilfersaie i e mostpe SOUIZel cuc b vpes of weathes associatac w,ih
wir event. Thase nomogeneous Feions must be defined in the eariv par: ¢f the

i BUSLiion Wil 430 be
exists, 10 determine if there are any differences in the intensity of rainfall in the
downstorm direction,

E B v e ]
ATal ALPCILS

Faid 1o urban areas, if sufficient daa

i

Many of the storms wil] be due 1o convective activity. Another natural
stratification of the data wij] be to determine if there are anv differances in the

temporal distribution of precipiation with height

C. Product
The final producis of thase

applied 1o the I1-hour dur
durations of less

siudies will be ratios or maps of ratios that can be
aton data 10 determine the frequency diswribution of
nan 1 hour.

thmData Pigg (Aloorithm Dete‘:anmemx‘.—\wni.i:a:é 0l

For frecuency cajcuiations, net all cordens of the semianid SCLIs w28t ars
aceguaiaiy Feoresented by datz. Thersiore. & s IMBOTIEnt o de gioo
agigeritams or relalcens that ara hasag Cn C&IE-TiCh ar2ns 0 e uses - calg-
00T arepg

S Anajvsis

= . SR

TUEMCUs studiss show thps cne ==CItiomizal distmsunon - SELITD ZIInCnS e
SiTmIionin tnrournoos M rEmon. 2n ompsntes PESLIICUT o nzeocol nnr b
2How ihz onmaner ar cas SUIITRIET 1T ITOVICD L ozznsisiens muio nTouznoun
Investizznon o STRNTIONCIeTIn relnnong 4l na Tsoz o

SeveleD ziooriinec ST NEE N innoE reminmc naes serz oore X

~osemes o SSPRSETITNIZ Cnl or meracriamenant “CTADIES Irs oTian golecess -
2TV D such -SRIZ IDUID inciuos Zistance from TCIsTUre souroe
seasenaiin . s SUCn hzighioabove an aroian level distance foam -
OISl 2o, as 2xamoizg Oeka- == INGD WL D2 oinvesnoatsd ara
climatciomas 270G added Zafimiiene ICUl e disttizungn o

anc mhuncersiorms o C22-2CIr ramiong



Ihis task wil ks encrdingred vy ot the Siae Tlimatlogists for thejr
ROOWIECLs 6f tocal vatizuons and duotneaes, and the Independen: Adviscry
Group for wnejr avre far o Al wrumTenial s,

L S-S

C. Product

The most important product in this task is the set of precipitation-terrain
relations that apply in cata-sparse regions.

) Erecuency Caiculations and ¢ Algorithm Calculations

A. Background

Once the daia base nas been established in task number 1, and ths vanous
relations determined as in tasks number 2 to 4, the cata will pe processed 1o
Obtain various cutputs.

B. Analvsis
Cr durauons berween  minutes and 10 davs at

Siurn periods berween 2 and 100 vears wiil be caicuizied for all siations within

and surrounding the semj-arid region. Results will be cbiained 5oth
.

Precipitation frequency vaives I
]

2y B
s
5
=2

2nC 0N @ maXimum annual basis, Consiceration will =e fven in the digial
PrOCess 10 esiabiisn routines thar will allow Sl-monihls or weekiy Croducts, if
nesded. w0 be compuied. However these decisions must ne made 1n the

DeImnmne, so CRIa-TICCessine costs do ACT DeECome oo SRDansIve,

Ihe resuits wiil he SX2INNEC 107 ncomsistenciac, arroTil o memscroiegic
RITeOsinatieness. AR impoman: sar of the STUCH T 10 Trovice migmrmanio-
i3t makss sansa and car be SUTDOmeC by metzoroiociog amemence ons
whecr Lozol iudpmmens Wil 22 anmclugad Terorz tness resuitg ars lonimmac

DI85 s

-~ .

- b relsi i

L R S ] S 5

T Mo e octime Deme oo s will Me o cmecicraes cae - TTRIITIT T e e
s TTOCUCT Mt wedao wmon My 02 0 ICDSISIEATT 2t e R R PIOTP R 005k Loat
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After all the frequency values are calculated, the spaiial analvsis of these values
will begin. A.irromhms will be used 10 develop reiations perween the
Drecipitation frequency datwa and the underlving terrain. Further smoothing will
be provided by regionalization of the freour::ncv reiations. This ensures that the
freouencv relations within a region are nomogenzous and account for any
unusval singular DOINs in the cata set and the ynde riving terrain.

B. Anaivsis

ror selected durations and =D periods (e.g., 2-vr i-hr, 2vr 24z, 2o lO Gav
and comparable 100- “VT vajues), the caicujated lreoumcu values will be pioue
and an objective spatial anaiysis program wiil be usac 0 anzivze the resujs.
i 1 ¢ reviewed {or inrarnai COMsISizney. wnown jocaj efizcs,
Serabieness. anc 1o deve] Qp any 5 "*"'n'::e::ai nard copy

-
I a

melzerciogical rea

anaivses. The ob_ie:::ve spatal araivsis orogram will rezicnalize the dara,

providing a smeoether fing) anaivsis nat will azcoun: fas th2 underiving 1errain

Seasonaj rziations an be Caveicped for seieciag reguens. return periods Sither

v TWORID O 0y micd-seascrn monik or SELSCRC. averaze  Tesir il ha Tacds

FIOVICE SomTarative fnfcrmancn thas Sehow tne seot relanon 12 02 zhesen
Crpanscns will alse be made 12 mima- LIRS suCn ag runat
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These studies will be divided Into two parts. The firs: part will examine depth-
durations or mass curves for durations of 1 hour or Jess and depth-area curves
for area sizes of 100 miles? or iess. Such relations provide information for use
over small areas and for shorr durartions, and concenirate on Jocal
thunderstorms. The focus of the second part of the study will be on depth-
duration curves from 1 hour through 10 cavs, and the depih-area resulis wil]
explere areas of 500 miles® or greater. These resuits will give de:aiis about the
longer duration and mare generaiized storms. This daia base wil] iavelop
information from convective Stormms. iropical storms and general storms.

B. Anaivsis

The depth-duration studies for small-arsz siorms will concentraie on conveciive
S10Tms 10 identify the maximum intensicv of raniall in pericds of 1 heur or less,

A familv of metecroiogically consisten: mass cur es wiil oe crecared. The dan
base will conzain rainfall for periods of less than ! hour. Arkell and Righard
(1988} anc Frzderic and Milie- (1979} have shown iha: thare gre Siffaram:
subragios t

Fima .

SOUINEETED reintime e g . . G I B M eA i e e
-)\—wu-l L B LR Y SLLEST aTe -—.Sb [
e LT g e T COOTO T e Y emn maeen we .
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SOUITT T stennpg e e 'ZFIU .y
- - - e

v ¢ exireme sven I orocacurs
Tos will nciude daiz from oha WS navonal neracrk. and Zaiz ftoe ne
vanous cense TAINZE0S netwerks ang cha nCRICual s1tions of varisus Sasaea
Sia@le. CCil and Irvais mrovoc

RPN Y

-
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-t et

The centh.durerion or ERPAn anaveds of e dars will follow the scheme

Czvelupeld by ol 11967 and Fiuff ang Vogel (1576) which identifies famulies
of mass wmrver These familis T urves pravcer a range of meteorologically

M NNG-QIFGensional mass curves, showing the median and the extreme
possibie mass curves that can occur. Durations for this analyvsis will range from
1 hour up 10 10 davs. Consequently, a series of non-dimensional mass curves
will be assembied thar will chcompass this wide variation of durations, The
anzlysis will provide extrema point estimates and consider areal-averaged mass
curves. For this semi-arid area of the United States there wil] be differences
between convective storms and general storms, the Cawa will be stratified 1o
identify these differences. It will aiso be necessarv :o idcmify any regional
variations and differences with clevation.

. Products

The final products of these small-area. shori-duration studies will be relations
that can be piotted and smoothed for yse in smali-areg dzsign srobiems.

Area-depth curves will also be cerived for areas greater than 200 mijegt If
possidle. a familv of curves will be Ceveloped 10 SNow the aytrarms area-daping

that are possibie. These curves wiil oe siratifisg
. 4

i C ov duranon and areg sizs X
mONmIzZe the utilin for Cesign ourneses SIRCCINSC s2t of curies will alsy he
gvaeraied {or generalized rasuis Regicnal and sievation arnaucns wijl he
ideniifisd. and cures wijl JE ZERETAEC 10 Zisuneuish benwesn S20IC Sicrms
TODICAl SIeTms and convestive siores TASTE SULh siranlizanang are Sossinis ans
-EITiolcgicailv reascrnobie
momilies of moss curves ehetel dra:-da;::: SuTEs Wil oe reneroies oo CisTiovad
2% & function ©f the Curenes ang CTIC mze. ID tha Cow omeremii ome onziras
Wil 2S¢ pe dizmipyed < SIETT T2 and zievanon

TASK ¢

T'“,_-,'.;‘_.;._....;_,.: T2 me m DT T g T e o e

wEiverosioe s z T TLIHOTS o Teeal T
bR adiied wii o2 pubidshed inoone 2d s
VOS2 sene ESSSToing o 2 mailing st Seveioged
tma -\:\;—‘ e .ir’ﬂ;;ﬂvﬁ*;ﬂ*ﬁ e TTol .:__..,,.:_T,_ \\—"'"-'C
e S I T eabaa vy, OO aaaled vaad \.-L..:.. . A A
NG LEm oz resare suzoiy TEInizmed ovothe NOWS
oz razer wil cznae =SIOHED JISCUSSion of the doin and Trocegures ugag -
CSidin Crecimitaton TECUERC. vaves zicne with Sacigrounc &nd inizrmance-
abeut siudies mode o oseene 8% MBS IThciusicns Nlaos of anajoss rasuics



will he orovidad z aiong with ~ra anhics! ralazineg reeled 1o obtai; e ermediate
values, Seasonal veriating, difif,ﬁwar:ffi distrbuting, aad the el
Jistmbution of rainiali m o=, rep e s1orints will te g Lcussed, aﬂd wr Lis and

figures APPIonTizie o Zelning xhss-: Tesults for the rewicn i ne E1vEn

In adaition, and unique 1o thjs study, a digital file will be created so that ipe
results at any ]ocanon in the region and the data bases can be obtained. I is
intended that tha digital file will be a practical soluticn 1o maost fiald users

needs, partcularly those who make continual reference 1o these data, or wish 1o
Incorporate thesa results into some larger compuzational routine.,

Note: The digital file wil] e in the GIS form.

T
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REPORTS AND METTIN

s

A

A,

AL Reporss

During ihe course of (his STUCH, ragress repors Wil be providad bv the
Contracior on a quarterly basis. These reports will include brief
stinmaries of studies under levelopmen:, comments 0N conciusicns
reached, problems encountered and changes that may be necsssitated in
the initial scheduie of work, The progress reports (working summaries of
the tasks) will pe prepared and submitted 10 all partucipams and advisors
Prior 10 each meeting.

A draft document of the enrs siudy will be prepared bv the contracior
for review by the various identified pariies. as well as selected outside
interssis. Comments from Lnis review wiil be acted upon 1o {orm the final
report.
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Anend al) meziigs ontisd 1o ditcuss o re v the preciphation

Tzquency siudy,
Previde thair ‘adihisual sae 0T officians with updated starus reports
on progress of swdy.

Bring to various meetings tOmmenis, guesuons, or information ‘rom
Ihf:lf individual statz DOT offices regarding thig study.

Be able 10 technically understand the procedures and processes being
appiied in the study. as well as the methods used 10 evaluale different
rasulis.

ASSIst in the review of the various products and add jocal knowiedge 10
these procducts

B. State Climatologists
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In order to assure that the snmv Is us
It Is recommended tha: an independe

review a] aspec
independent advisorv group s
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SXianted 1 pe f‘ﬁ” twwoming. I a™, i s anticipated wha' ne costs wll be sharad alm 25t
1

2gnaty baiwec PSTELT N pus,
L8SKS L TovEs § hava heen divided to SnOW e sersennel and ceopater-relate
Aarges. Jiese wtal 3576.500. Miiscellaneous charocs inclugz 2 special allocation 1o

the Laboratory of Cmamlom at Arizona State Dmvcm‘v to deveiop data bases for
many of the special nerworks of precipitation data in Arizonz and in Sonora, Mexico;
charges by state climatologists 10 deve lop other precipitation data bases within their
states; and the consulting fees and trave] for the Independent Advisory Group. Other
charges include the supplies, data acquisition charges, publication charges, and iravel,
The trave] charges are further divided 1o show the anticipated travel costs and the tota
numoer of trips for the state representaiives, state climatologists, and the Nationa]
Weather Service. Most of the travel will be for anendances at the semi-annual
Progress meetngs. At these me etings the various groups will be providing advice and
Input 0 the Naticnal Weather Service for Ln\, semi-arid region ire quency studv. It s
anticipated that these mestings will iast 1 10 2 < davs. Some cf the NESUNgs mav be
Jonger, especialiv at the peginning of the Dm)::y., when many decisions nesc 1o pa
mace, and at the epd of the project, when Snaj precucts and the final FEDCIT are teing
prezarad and discusse

— s . -
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Tasks
1 a) Data Reduction
b) Quality Control
Frequency Test
Short-Duration Relations
a) Algorithm/Data Plor
b) Frequency Calculations
¢) Algerithm Caleulation
d) Final Adjustments
‘Spatial/Temp. Relations
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